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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat 
storage tank which is high in heat energy 
density with simple structure. 
SOLUTION: Material 6 which can store a large 
quantity of heat in the form of heat of fusion by 
repeating the solidification and fusion within a 
range of objective temperature is put in 
lengthwise sealed containers 5, and a plurality 
of these containers 5 are put in heat media 7 
for heat exchange in the form of not disturbing 
the convection movement of heat media 7 for 
heat exchange so as to form a heat storage 
tank 1. 
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CLAIMS 



[Claim(s)] 

[Claim l]A heat exchanger which takes in heat, and a heat exchanger which takes out 
heat. 

A heat carrier which moves heat 

A thermal storage material which carries out accumulation using the heat of fusion of a 
substance. 

A case which accommodates them. 

It is the heat storage tank provided with the above, and said substance for accumulation 
was put into a sealed longwise container, and as the longitudinal direction became 
towards a convection of a heat carrier, it has arranged two or more said containers. 
[Claim 2]The heat storage tank according to claim 1 having arranged two or more said 
containers with which an outer wall and a wall are formed in a double pipe of the two 
same mind with few differences of a diameter, and seal the both ends, and said 
container is constituted, and also diameters differ to concentric circle shape. 
[Claim 3]The heat storage tank according to claim 2 constituting the outside of a 
cylinder located in the outermost part among said two or more containers so that it may 
have heat insulation nature. 

[Claim 4]The heat storage tank according to claim 1 or 2 having arranged a thermal 

shield pipe which has heat insulation nature between the outside of two or more of said 

containers, and a wall of said case so that these both may be separated. 

[Claim 5]The heat storage tank according to claim 4, wherein said thermal shield pipe is 

a cylinder formed with a good material of heat insulation nature. 

[Claim 6]The heat storage tank according to claim 1, wherein said container is the pipe 

which sealed both ends. 

[Claim 7]The heat storage tank according to any one of claims 1 to 6, wherein said 
substance for accumulation is naphthalene. 

[Claim 8]The heat storage tank according to any one of claims 1 to 7 forming a pump to 
which said heat carrier is moved towards a heat exchanger which takes out said heat 
towards a heat exchanger which takes out said heat near the heat exchanger which 
takes in said heat. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the heat storage tank which is used for 
the heat utilization system which has a time lag in supply and demand like the 
calorifier of night power use, or a solar water heater and in which thermal energy is 
stored. 
[0002] 

[Description of the Prior Art]The method of filling up the inside of the heat storage tank 
which put the substance which uses the large water of specific heat, makes hot water 
from the electric water heater for home use or solar water heater by night power, and 
conserves thermal energy conventionally, or causes the phase change between liquid 
phase-solid phase at a suitable temperature into the corpuscle-like container etc. and 
into which the heat carrier was put, etc. were taken. The former had the fault that the 
size of the heat storage tank to the energy which carries out accumulation was large, 
and the efficiency of the latter of the heat exchange of the substance and heat carrier 
which the free convection in a heat storage tank does not go smoothly, but cause a phase 
change was bad. 
[0003] 

[Problem(s) to be. Solved by the Invention] With the heat storage tank used by a. 
necessarily conflicting **** stem, the time which acquires energy like an electric water 
heater or a solar water heater, and the time using energy. Let it be a technical problem 
to provide the heat storage tank in which it is the same capacity as the heat storage 
tank which makes and carries out accumulation of the conventional hot hot water, and 
also many energies were stored. 
[0004] 

[Means for Solving the Problem]In order to solve the above-mentioned technical 
problem, this invention uses the heat of fusion of a substance. A lot of heat of fusion is 
needed for dissolving a substance, and when the substance solidifies, the heat of fusion 
is emitted so that it may be known well. A substance dissolved at a suitable temperature 
is put in in a heat storage tank into which this character was used for and heat carriers, 
such as water or an oil, went, and thermal energy is conserved in a form of the heat of 
fusion of this substance. 

[0005]Therefore, structure which can be stored so that heat exchange between this 
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substance and heat carrier may be made easy and as much quality of melt as possible 
may not be mixed with a heat carrier in the same tub is provided. 
[0006]Therefore, a heat exchanger for warming cold water by a hot heat carrier is put on 
the upper part of a heat storage tank, While placing a heat exchanger which warms a 
heat carrier which got cold by heat exchange in the lower part of a heat storage tank by 
heat from an external heat source, placing a longwise container which put in and sealed 
quality of melt for accumulation in the middle and a heat carrier in a heat storage tank 
convecting in a sliding direction, it is made to perform heat exchange of a substance for 
accumulation, and a heat carrier. 

[0007]In order to promote a convection of a sliding direction, a septum of a sliding 
direction made with a heat insulating material is provided between a longwise 
container group which put in quality of melt, and a wall of a case of a heat storage tank 
so that an above flow and a down flow may not be mixed. In order for a little heat 
carriers to perform heat exchange efficiently and to raise thermal energy density of a 
heat storage tank, a pump for making a flow of a heat carrier prosperous near the heat 
exchanger which takes in heat is installed. 
[0008] 

[Embodiment of the Inventionl Drawing 1 shows a 1st embodiment of this invention, (a) 
is drawing of longitudinal section and (b) is a cross- sectional view. As for the container 
into which 1 put the heat storage tank, 2 put the case, and 3 put the upside heat 
exchanger and the substance for [ 4 ] accumulation in a lower heat exchanger and 5 by 
drawing 1 . the substance for accumulation in. 6, and 7, the heat carrier in a heat storage 
tank and 8 are thermal insulation. 

[0009]The case 2 is formed with metal and is having the exterior covered with the 
thermal insulation 8. The inside is put into the heat carrier 7. This heat carrier 7 is for 
heat exchange, and does not mainly come out outside from the case 2. When used below 
100 ** water is generally used as the heat carrier 7. In a hot case, an oil etc. are used. 
[0010] When the upper part of the case 2 is released by the atmosphere, the heat carrier 
of only the amount of evaporation of the heat carrier for an elevated temperature is 
sometimes filled up. When sealing the case 2 and preventing evaporation of the heat 
carrier 7, only the intensity which can bear the steam pressure of the heat carrier in 
service temperature is given to the case 2, and is placed. It is metal or a plastic, the 
container 5 was longwise formed with the cylindrical shape, formed hollow sections and 
has sealed the upper and lower ends so that the substance 6 for accumulation can be put 
into an inside, so that it may mention later. 

[001l]The heat carrier 7 warmed by the lower heat exchanger 4 carries heat to the 
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upside heat exchanger 3 by convection movement of a flow as shown with the dashed 
line of drawing 1 . In accordance with the flow, the longwise container 5 is formed in the 
middle of the convection movement. In the container 5, the substance 6 for 
accumulation is contained. When the heat carrier 7 convects, heat exchange is 
performed between the internal substance 6 and the heat carrier 7 through the wall of 
the container 5. When the temperature of the heat carrier 7 is higher than the melting 
point of the substance 6, the temperature stops at the melting point until the substance 
6 reaches the melting point, and begins to melt and the substance 6 all melts. If the 
substance 6 all melts, the temperature of the substance 6 will begin to go up again, and 
temperature will go up till the place balanced with the temperature of the heat carrier 7. 
[0012]ln the case of the calorifier by night power, the heat carrier 7 is warmed through 
the heat exchanger 4 at night by electric power, and the substance 6 is in the state 
where carried out the heat carrier 7 and heat exchange, and it all melted. When 
daytime comes and electric power is off, in order to use chilled water as hot water, it lets 
chilled water pass to the heat exchanger 3. Chilled water is used as hot water with the 
heat which can be being stored in the heat carrier 7 which is warmed at night and is in 
the circumference of the heat exchanger 3 if it does so. If it does so, by the heat 
exchanger 3, temperature will be lowered, density will go up and convection movement 
to down will raise the heat carrier 7 which carried out heat exchange. And convection 
movement of a sliding direction as shown with the dashed line of drawing 1 comes to 
take place. 

[0013] When it passes along the substance 6 sidey^the heat carrier X which is carrying 
out the above convection at this time carries out heat exchange from the substance 6, 
and raises that temperature. Instead, the temperature of the substance 6 falls. And if 
the temperature reaches the melting point of the substance 6, it is begun to solidify the 
substance 6 which has melted and it will be emitted to the heat carrier 7 by making into 
the heat of solidification the heat stored as the heat of fusion. The temperature of the 
heat carrier 7 is mostly maintained at the temperature of the melting point of the 
substance 6 in the meantime. If the melted substance 6 solidifies all, discharge of the 
heat of solidification from the substance 6 will be finished, and the temperature of the 
heat carrier 7 will begin to fall again. The heat stored in the substance 6 between this 
convection movement is all emitted to the heat carrier 7. 

[0014] What is necessary is just to choose the substance 6 which has the melting point 
between 40 ** thru/or about 100 ** as the substance 6 with a heat storage tank 100 ** 
or less to obtain about 40 ** hot water. As the heat carrier 7, water is suitable. In the 
case of industrial use, if it becomes an elevated temperature like [ in the case of 
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exceeding 200 ** ], and water is used [ although what is necessary is just to choose the 
suitable substance 6 with the temperature to be used, ] for the heat carrier 7, since the 
necessity of the steam pressure amounting to tens of atmospheres, and examining the 
intensity of the case 2 well will arise, it is good to use a suitable oil etc. instead of water. 
Water is good, when obtaining a high-pressure steam, of course, turning a steam 
turbine and carrying out power generation etc. 

[0015]Although many what are suitable as the substance 6 can be discovered in various 
kinds of crystallines and organic compounds, or a plastic, as a suitable thing for a use 
100 ** or less, naphthalene with the melting point of nearly 80 ** is mentioned, for 
example like a calorifier for home use. The melting point of naphthalene shall be 80.5 ** 
and the heat of fusion is carried out in 33.7 calories/g. 
[0016]The effect is verified for the heat characteristic of naphthalene as the 
aforementioned passage now. Only with the hot water with which the contents of the 
heat storage tank 1 became an elevated temperature first, the substance 6 for 
accumulation examines the case where 40 ** hot water is made, as what is not used. In 
this case, hot water is making the duty of the heat carrier 7 and the substance 6 for 
accumulation serve a double purpose. If temperature when it presupposes that the 
temperature of the beginning of the hot water of the heat storage tank 1 is warmed by 
even 100 ** and heat exchange is finished shall be 40 **, The quantity of heat which can 
emit the specific heat of hot water about 1 g of 100 ** hot water as 1 calorie/** per 1 g of 
hot water is 0.5x(l00-40) =30 calorie. Instead of 1 g of hot water, the case where 0.5 g of 

hot water and 0.5 g of naphthalene are used is examined. , > b 

[0017]The quantity of heat which the quantity of heat which hot water emits is 
0.5x30=15 calorie since quantity becomes half, and naphthalene emits is 
0.5x33. 7x(80-40) =674 calorie, and the quantity of heat which hot water and the 
substance 6 emit is 689 calories in total. When the hot water as the heat carrier 7 is 
reduced by half and a next half is made into naphthalene of the same mass as hot water, 
it is saying that the accumulation of one about 23 times [ in case all are hot water ] the 
quantity of heat of this can be carried out. It is saying that the quantity of heat which 
can carry out accumulation if it puts in another way and naphthalene which is the heat 
storage tank 1 of the almost same weight and volume, and is the hot water and the 
substance 6 of the heat carrier 7 will be used by halves increases about 20 times only in 
the case of hot water since the density's is 1.16 in the case of naphthalene and it is the 
almost same density as hot water. Of course, the mass of the heat carrier 7 and the 
substance 6 does not necessarily need to be half-and-half. 

[0018]Although the suitable substance which demonstrates the effect same in addition 
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to naphthalene is in many crystallines and plastics as mentioned above, if it is a 
substance which, in short, has the suitable melting point and the large heat of fusion, it 
can expect a large effect. Although steps softening is carried out [ not having the 
melting point to which it clarified like a crystalline in the case of the plastic ] and it 
becomes liquefied at last, many quantity of heat can be stored from the heat carrier 7 of 
only mere water like a crystalline also in this case. 

[0019]However, an effect is not expectable, if such a substance 6 was only mixed with 
the heat carrier 7 and being put in the heat storage tank 1. It is because it generally 
does not mix with the heat carrier 7, such a substance 6 is collected into the upper part 
or the lower part of the heat storage tank 1 when it melts, and it becomes impossible to 
expect the heat exchange with the heat carrier 6. Therefore, the substance 6 put into a 
microcapsule, a corpuscle-like container, etc. was used conventionally. 
[0020]In order to make it distributed almost equally in the heat carrier 7 in this 
invention so that it may not be mixed with the heat carrier 7, even if the substance 6 
melts, the longwise container 5 is used by it. It is because a free convection happens 
easily and heat exchange of the heat carrier 7 and the substance 6 is efficiently 
performed from the method of the aforementioned former [ way / of this method ]. 
[Q02ll Drawing 2 shows the embodiment of the container 5, in drawing 2 . (a) is drawing 
of longitudinal section and (b) is a cross- sectional view. The container 5 formed the outer 
wall 51 and the wall 52 in the concentric double pipe by drawing 2 . hollow sections were 
formed between them, and the substance 6 for accumulation which repeats fusion and 
coagulation is containedin it. The container 5-1 is most located outside in the container 
group 5. 9 is the heat insulating material attached to the wall of the outside of the 
container 5-1. The container 5 is made longwise, and it is formed so that a longitudinal 
direction may meet the flow of a convection, so that a heat carrier may not be prevented 
from fluctuating by convection movement 7. Therefore, it is provided so that a 
longitudinal direction may generally become vertical. 

[0022]The pipe of the outside which forms the container 5, and an inside pipe, i.e., the 
interval of the outer wall 51 and the wall 52, are small chosen as about several 
millimeters or less so that heat may reach the inside of the substance 6 early. And the 
both ends are sealed so that it may not be mixed with the heat carrier 7. Generally only 
a piece is not simply used but two or more containers 5-1 with which diameters differ, 
5-2, and 5 3 are used as the container 5 is illustrated by drawing 2 . Although the wall 
which forms the container 5 is built with metal or a plastic, the thickness is made thin 
in order to improve heat conduction. Copper of thin meat, etc. are most suitable. 
[0023]However, when performing heat exchange by a free convection, as the wall of the 
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outside of the container 5-1 is made from drawing 2 with a good material of heat 
insulation nature or this wall top is covered with the heat insulating material 9, heat 
insulation nature is improved. This is because the specific gravity of the heat carrier 7 
will become light by a rise in heat, therefore a free convection will come to be barred, if 
heat exchange is considered as the container 5 and it is warmed by the middle, while 
the heat carrier 7 with which temperature fell is going caudad in accordance with the 
wall inside the case 2 by the heat exchanger 3, Since it is the same, a method as shown 
in drawing 3 is also effective. 

[Q024l Drawing 3 is drawing of longitudinal section showing a 2nd embodiment of this 
invention, and 11 is a cylinder of the thermal shield pipe made, a good material, for 
example, the heat-resistant plastic, of heat insulation nature. It is arranged so that both 
may be separated between the periphery of the container 5-1 of the outermost part of 
this cylinder 11, and the wall of the case 2. It is a crevice which 12 is in the crevice 
between the cylinder 11 and the case 2, and has 13 in the circumference of the container 
5 inside the cylinder 11. Heat exchangers are omitted and are being fixed to cylinder 11 
case. The heat carrier 7 with which temperature fell in the heat exchanger 3 in the case 
of drawing 3 g oes caudad through the crevice 12 between the outside of the cylinder 11, 
and the case 2, and the heat carrier 7 warmed by the heat exchanger 4 goes up through 
the crevice 33 inside the cylinder 31. In this way, a free convection is attained favorably. 
[0025] When using the cylinder 11, the container 5 is good to make all from a good 
material of heat conduction, and a thing like the heat insulating material 9 of drawing 2 

is unnecessary for it Although the case 2 is a cylindrical shape and the container 5 is 

also formed in the cylindrical shape according to it in explanation of a more than with 
sufficient making area of the crevice 12 between the cylinder 11 and the case 2 almost 
the same as the gross area of the crevice 13 inside a cylinder, The advantage of this 
invention of the above [ the case of the rectangular cube type instead of a cylindrical 
shape ] is employed efficiently In this case, the container 5 and the cylinder 11 are made 
by the rectangular parallelepiped according to it. 

[Q026l Drawing 4 is a 3rd embodiment of this invention, (a) is drawing of longitudinal 
section and (b) is a cross-sectional view. In drawing 4 . the container 15 has a circular 
section, or it is formed in the longwise pipe which carried out the ellipse form or the 
square shape, and two or more they are arranged on the average. As illustrated, 
longwise, the pipe of the container 5 is usually attached vertically, and it is sealed at 
both ends like the case of drawing 2 so that the substance 6 may not be mixed with the 
heat carrier 7, so that the convection of the heat carrier 7 may not be barred. When 
using a free convection also in this case, it is good to use the cylinder 11 as illustrated. 
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Heat exchangers are omitted. 

[Q027l Drawmg 5 is the vertical section which shows a 4th embodiment of this invention, 
and in order to make the convection of the figure heat carrier 7 prosperous, it shows the 
embodiment which installed the pump. 17 is a pump in drawing 5 . The screw pump 
generally fits this pump 17. Thus, since convection movement of the heat carrier 7 
prospers when the pump 11 is installed and the mutual interval of the pipe group which 
forms the container 5 can be made small, the substance for much accumulation can be 
accommodated into the same case 2 of capacity. If it puts in another way, the 
accumulation of more quantity of heat can be carried out with the case of the same 
capacity. 

[0028] When using the pump 17, it is not necessary to necessarily use the container 5 
longwise. Since a free convection is not used but controlled circulation is carried out, it 
may be put to sleep oblong and may use. The pump 17 can be installed also in 1st and 
2nd embodiments. It is better to form the cylinder 11, in order to convect favorably 
although the cylinder 11 is not necessarily needed for [ when using the pump 17 ]. 
[0029]Next, other uses other than the use referred to as that volume of the heat storage 
tank for storing the same quantity of heat of this invention is made smaller than the 
heat storage tank by the conventional hot water are described. As compared with the 
heat storage tank by the conventional hot water in which the same quantity of heat is 
stored, volume will be 1/20, considering the case where the heat storage tank 1 using 
naphthalene of this invention as a thermal storage material is used as a solar heat 
collector's heat storage tank, and. The quantity of the water as the, heat carrier 7 sets 
quantity of a heat carrier, and quantity of a thermal storage material to l'l, and is set to 
40 about II. 

[0030]Therefore, since calorific capacity is small, the heat carrier 7 warmed by solar 
heat can raise temperature earlier [ one / 10 times the number of this ] than the case of 
the heat storage tank by the conventional hot water, and can carry heat to the heat 
exchanger 3 from the heat exchanger 4, until it becomes the melting point of 80 ** of 
naphthalene. If it puts in another way, since the sun begins to shine, the use that the 
hot water up to 80 ** can be obtained is in the inside of a short time. Although the time 
taken to raise temperature exceeding 80 **, of course is the same in the mold which 
carries out accumulation with the hot water where the former is large sized, however 
since there are at least 80 ** or less of sufficiently big uses in the case of a solar heat 
collector, this use is a serious advantage. 
[0031] 

[Effect of the Invention]As described above, this invention is an easy structure, can 
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store a lot of thermal energies at the temperature of the melting point of the substance 
for accumulation with small capacity, and, Since the early heat storage tank of the 
response which can shorten the heat response time to the temperature, applies to the 
energy system using night power or solar heat, and can accumulate many quantity of 
heat in a small area can be supplied, it is very effective. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll A 1st embodiment of this invention is shown, (a) is drawing of longitudinal 
section and (b) is a cross- sectional view. 

[Drawing 2l Drawing of longitudinal section and (b of an example of the container of this 
invention and (a)) are cross- sectional views. 

[Drawing 3l lt is a cross- sectional view showing a 2nd embodiment of this invention. 
[Drawing 4lA 3rd embodiment of this invention is shown, (a) is drawing of longitudinal 
section and (b) is a cross-sectional view. 

[Drawing 5l lt is drawing of longitudinal section showing a 4th embodiment of this 
invention. 

[Description of Notations] 

1 Heat storage tank 

2 Case 

3 An upside heat exchanger - ; A<. ■*■ 

4 A lower heat exchanger 

5 and 15 Container 

6 The substance for accumulation 

7 Heat carrier 

8 Thermal insulation 

9 Heat insulating material 
11 Cylinder 

17 Pump 
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DRAWINGS 
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[ - figure 2] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



14/14 



a9)B*B#HFJT (jp) 02) & m 45 & g[ (a) (uwmm'mm 

#$§2001-41585 
(P2001-41585A) 



(43)&WB ^13^2M16H(2001.2.16) 



(51) IntCl. 7 
F2 4H 7/00 
F 0 3 G 6/00 
F 2 8 D 20/02 


5 2 1 


F I f-73-h*(##) 
F2 4H 7/00 

F 0 3 G 6/00 5 2 1 
F 2 8 D 20/00 C 

$28f# *St# »jRfl<BS8 #S (£ 6 H) 


(21)fflK#^ 


ftSPRl -249143 


(71) MSA 000170554 








(22)ffl«B 


TO 1¥ 7 E 30 B (1999. 7. 30) 


Jfcst«#MK^?a2T@ 3#9^ 






(72)&9I# fcfP 






JtOjtlf=*rtJ#/«2 T132#23# 



(54) ismv&m m^m 



(57) 

[sis] mm'&m****-mws>^wm 
immm] mtir^Momm^xmrnrnm^ 

zwffowxMixmM i mm-z>> 




2 



^icitfiEtt Ltczt mm t -r 5§##gi i mm<og 
nut. 

t1"5 R f§ ©M'l£$*felldt £ o i 9 KfM Ltc Z t 

mm 1 1 s 2 

[11*94] Miettftfl«>«««>^fl|j:. Mffigft 
©l*iSi:©MK. coW^SrH-CSi^l-IRI&RttSrt 

ie*©**Mt. 

^$ti/cnfi-c*fc5 c t mm 1 1 4 
[is*96 ] w\mmmi&&m Ltz^ -/x-hz, 

z k mm 1 t 5§S#« 1 IBfc©f $fS. 
[§ft*97] di|fE*fRffl«JK^7^uy-Cfe5Ct 
tS»#S l ~ 6 ©v^ixiWcE*©***. 

[IgWWl^iNB^IftW] 
[00 0 1] 

[38W©*1-5a*#»] *35Wl±, «PdSrtfiJffl©fi 

[0 0 0 2] 

fti©$£&©$$;4*»iia>ofc 0 

[0 0 0 3] 



^200 1 -4 1 585 
2 

ft 5 Bfa t &&f L t> -ft L &v r * T*ffi fc>*t£ 
ffVtf"C> ft*©Sffl©**fto-Ctf*&-f4tf{IMI£[3 

[0 0 0 4] 

fc©> #3B8f±fcR©IMPfc£*iJffl1"$. &<*P"bft5 
*R&lW1-5fcf±#*©R*»*&Bi U 

znmMmtzvvsn&mirzbzimmztiZo z 

©St^©ffK*^x^^-^^^SJ: o li-f^o 
[0 0 0 5] *©fcftfcc©*KifRJ*fcfc©ia!©a&£ 
**£5I-U aora&»©*fcHJ*Sfc*tt#<©R# 
ftf^ll* b%L<0 &t>ft^£ 0 lClRjjrttH*5 «fc ? * 

[0006] *©&i^ wmmiimm^mmw-x-tii 

«t o Tft©fcfi^^a©^*^©^T*S 
©5B£&§§£tt£, ^©^p B 1lcfff&ffl©S»«£A 
*i-C«BILfc8£©&«4:tt#, f«frt©^** 5 -t 
7*[6)(-»«1-?.WJ', £&«©*« £&«&*:©»£ 

[0 0 0 7] ±T*ft©*flft£i*:ft-f5&l^ _k#ft© 

*AivfcKfio«»» £ * ffft*f©gft©i*ig fc ©M 

Bim^X'tm^tc±T^o)mm^mn>o '>s©^« 
S:±»f4fc©ic v mm Atim%&%<»fi:®itmm 

[000 8] 

[*W©H16©»«] Bltt**W©»l©**^l8S: 
(a) liWEI, (b) i±«BrBi0t?fcS. 0 

2ii^©ffft, 3tt±a©s»ssft*» 

4 \tT%<Dm%&$5, 5 ttt«lffl©«jR*Aiifc*ll. 
6 lit mmVoW. 7ttWMIrt©*itft, 8fiirl!iW 

[0 0 0 9] gft 2 li«itf^*-C^$ii. 8 
■C^lKSrg^TV^o rtm$$ft7#Aftfcft-CV> 
5. C©Sft!iff7li±t UTf\^ffl© , b©"Cfei?gt*: 
2i9^»tta5Cttti*V\ 1 0 OWF-Cfttrfi* 

[0 0 10] ««:2©±ttA^^|cO¥tt$ixt'V^*& 
ttiSfl©fc»©a«ft:©l**fc*rt©f»ll#«:l***5(E 

lt^So B#2&mLx&m&7o%%&pj<:%£ 
it, ^mu&x-<Dm^<r>m%B\zm7Lbfii>tm<o^ 



(3) 

3 

loon] T&<Dm%m4T>m)bbhtz®m7 
xt^wmzm 3 \cmm&o im^mm^^ 

^ftK&oTS»©Sf§5»t^T^So tf§5© 

5t#l-> £Sg5©g£lbTfi$©WK6 £t^g|{*:7 
£©P a ^$&;as*T*>;ft5o §ftJ£ft7©fSg^« 6© 
»£.fc»>iii^*£-|i. ^SC6l4^©Sfc£K>iLT8l!*m 10 

^«6#±aifcft5t, $ilf6©ffigi4ffuU:;J^#r 

So 

[0012] «fim^lc J; 5?fi7k§g©t§£\ ^ffll-lll 

3 IC 4oTfi3£&£ LfcjRttft 7 ttfiSSTlf rffiSAS 
JbAS«J, 7#fi-©>««iW ; ie^-fo ^UTSl©® 
Lfc4 ■? *±T;>7 r6]©*tffiiSi!)a^ 3 4 ? fcfc 

[0013] zm±jjfa^<D%m%Lx^mim7 

14, ^ff6©fiij£il5l$ICtJ«6 7^§fc£jML-C^© 
figlr±lf5„ ^©ftfr9lC tl®6©fi^l4T^S„ 

^»6I4(«@l^*t, mmmtLxgiLtcmmmm 30 

£ L-C«Wt*7 fc»ffl1-5. C©raaS*ft: 7 ©?&gl4l5 
tffejt 6 ©»£©ffl£Kftfc;iX-5. BUT VVfc«J«6 # 
£»«B1-S*, *K6a»e>©«B»©ttttitt*fr0. 
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